Abstract: Reconstruction of nasal lining and septal defects is a challenging problem. An ideal reconstructive option provides ample thin, like tissue with reliable perfusion in a relatively short, singlestaged procedure. The purpose of this study is to describe the vascular anatomy of the superior labial artery and an axial mucosal flap, the superior labial artery mucosal flap, based on this vascular pedicle, proposed for a single-stage reconstruction of nasal lining and septal defects.
T he nose is a prominent facial structure with an intricate blend of form and function. The need to address all aspects of tissue deficiency including skin, cartilaginous support, and internal nasal lining is well established in complex cases of nasal trauma. The restoration of lining poses a challenge given the paucity of ''like'' tissue within and around the nose. Multiple surgical techniques ranging from grafts and local-regional flaps to free tissue transfers have been described in nasal lining reconstruction. 1Y6 An ideal reconstructive option would provide ample thin, like tissue with reliable perfusion in a single-staged procedure. The purpose of this study is to describe the vascular anatomy of the superior labial artery mucosal (SLAM) flap (Fig. 1) , based on this vascular pedicle, proposed for a single-stage reconstruction of nasal lining and septal defects.
MATERIALS AND METHODS
Dissection of 10 facial arteries and their branches including the superior labial arteries was performed in 5 fresh human cadavers. The cadavers were obtained through the Anatomical Donations Program at the University of Michigan. Detailed vascular anatomy of the superior labial artery (SLA) was assessed, including average length, diameter at its origin from the facial artery and at the midline of the lip, and the mean distance from its origin to the oral commissure and mandibular border. Thirty milliliters of Microfil red (Flow Tech, Inc., Carver, MA, USA) was injected into 1 facial artery of 2 cadavers at the level of the mandibular border, and the heads were placed in a 0-C refrigerator for 2 hours prior to beginning the dissection. Upper lip mucosal flaps, based medially on the superior labial artery, were elevated to elucidate flap average dimensions and potential reach for reconstruction in the nasal vault (Figs. 2 and 3 ).
RESULTS
The SLA was found bilaterally in all cadavers ( Table 1 ). The mean length of the SLA was 69.7 mm. The artery was located 35.3 mm from the oral commissure and 40.4 mm from the mandibular border. The average diameter was 1.6 mm at its origin and 1.2 mm at the midline of the upper lip. Upon elevation, the upper lip mucosal flaps based on the superior labial artery were 4 mm thick, 20 mm wide, and 55 mm long on average with a cephalic reach as high as the upper nasal vault.
CLINICAL REPORT
The patient is a 30-year-old man who sustained a dog bite to his nose with a resulting defect of his entire nasal tip and partial loss of adjacent subunits (Fig. 4) . Based on his injuries, he needed skin coverage, structural support, and nasal lining of the right nasal vestibule. As the patient had a longstanding history of tobacco use, he underwent reconstruction with a delayed paramedian forehead flap for external coverage, septal and conchal cartilage grafts for support, and a SLAM flap for lining. Lining in the right nasal vestibule was reconstructed with a medially based superior labial artery mucosal flap designed on the intraoral mucosa of the left upper lip (Fig. 5) . After Doppler identification of the SLA in the upper lip, the vessel was dissected out laterally and clamped, assessing for flow from the contralateral side. Once evidence of contralateral flow was established, the vessel was ligated and divided laterally. Flap elevation proceeded from lateral to medial, ending at the midline of the lip. A tunnel was then made in the upper buccal sulcus along the midline, and the mucosal flap was transferred into right nasal vestibule (Fig. 6) . The flap was inset into the nose without tension, lining the right nasal vestibular defect (Fig. 7) ; the inset required incising the membranous septum, suturing the upper and lower edges of the flap mucosa to the septal mucosal edges. As no mucosa was excised, there was some redundancy initially which resolved over time. A mucosal graft was harvested from the right cheek to graft the flap donor site. The SLAM flap has been re-evaluated intraoperatively and in the clinic (Fig. 8 ) and followed for 6 months with no evidence of partial flap necrosis or flap loss (Fig. 9) . Revisions primarily involved thinning of the forehead flap, division of its pedicle, and revisions of its inset; no thinning of the SLAM flap was required.
DISCUSSION
Nasal reconstruction techniques vary in complexity and are primarily driven by the extent of the defect to be reconstructed. Intranasal lining flaps popularized by Burget and Menick 1 remain ideal for small defects but are not viable options for larger defects or in cases of primary loss of lining such as cocaine-induced injury. Regional and distant flaps provide additional options for reconstruction.
The superior labial artery mucosal flap represents an axial flap alternative in the armamentarium of regional flap options. Pribaz et al 3 in 1992 described the facial artery musculomucosal flap, superiorly or inferiorly based on the facial artery for lip, palatal, and nasal lining reconstruction. As opposed to utilizing intraoral cheek mucosal tissue based on the facial artery, the SLAM flap takes advantage of the proximity of the upper lip mucosal tissue to the nose and relies on reverse flow from the contralateral labial artery. The flap is harvested with very little orbicularis oris muscle around its pedicle and leaves an intraoral donor site with little to no cosmetic deformity. The patient presented maintained oral competence and experienced only temporary numbness of the upper lip; the appearance of the upper lip was unaffected by the flap harvest (Fig. 8) . The SLAM flap can be harvested in a single stage as a thin flap to preclude secondary thinning procedures. Additionally, the dimensions of the SLAM flap determined by the intraoral vertical height and horizontal length of the upper lip are adequate to reach the middle nasal vault and provide tissue to line small to moderate-sized heminasal lining defects (Fig. 3) . Other potential uses for the flap include reconstructing anterior septal defects.
Anatomic variation in facial arteries must be recognized to ensure flap success. Typically, the superior labial artery can be found between the mucosa and orbicularis oris with anastomosis to the contralateral side at the midline. The artery may rarely bifurcate into 2 branches running superficial and deep to the orbicularis oris muscle. 7 Up to 29% of superior labial arteries have been reported to be truly unilateral, lacking midline anastomosis; 8 therefore, intraoperative Doppler assessments are critical in determining patient suitability for this flap.
The SLAM flap does not replace current options for nasal lining reconstruction but serves as an additional option in cases where regional flaps are considered. Potential morbidity associated with use of this flap includes transient numbness at the donor site and the creation of an oronasal fistula that can ultimately be surgically closed. Further research will be necessary to determine the utility of the SLAM flap for other reconstructive applications.
